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(57) [Sft] 

[PS] 77-f yf^y K**/\— ^^±©{5rto 




[ff#Sl] ^7 FT-A0^tr-9-^-O->3 

[»*3H2] ±ia»ii*a±»)i»ihaij»*#wttajwufliia 

[fflf*S4] ±gEttta±DB&itgB*t©SiB&±IE'**' , « 

K7-A{UCH5£U *©ttfe±DRihas*f©7fci«* 
±ISo- K bT- A©ffiSlfttf "9 9 4 > 7^ 9 

^» 

^-*7u-h©Hre«fc*Lfcc:fc&4^i:-f 
1131218©^- K7V K7-f7*„ 

©^X*/£Lfc;ifc&4#&fc1-£i»#^3i£l8©M- 



[0001] 

(Hard Disk) *flJ^Xf*-*©ffi», W4*ff"5/N- 
h'r-f K^-f 7 (Hard Disk Drive) irBfiU 4# 
77-(y^7 K%JSfl>HGA (Head Gimbal 
Assembly) CWrSStflHHfrCJR-rS *>©X**S 0 
[0002] 

[&*©&»] 013-01 7C^-r«fc-5 

A-Kf-f X* K7Y7*1 fi, mif^-^2F t 3CT 

x tf y k/u*-* 3©x tf > k^3 a c l HMM*©^ 

- Kf^f X* 4£i?5 y^-5C<fcoTH*UTV>S 0 
9*r&9tfW\ *©^f K7-A7©flfe*B*S»e»lf 

$t7--X2l^Ct±>J- K/7^ h©#Jf9|s]g&!&*SS&3;h. 

&K1 1 t 1 ~tt»©7^-r K9A*7 iz+^y 

;u7H y hifii 223tt/V- k»1 3ir J;otii5K 
XV^„ ffi^t-^ 2 WE»itSffli77 ^ 

[0003] ^It, l~**©M-K7*-f X^4«r^ 



b?> K^-*3E«fcoTB3rcfcWa^lW=IIPlHB 
ftU 1 -ttffl 7 7 ^ V 9 ^ 1 a- 

Ff^^40W^x77-fWl 6£ iottT, 

1 OtrioT^Wb, c^lfilCSftKftLT, 3 

ne>©77-f y?^v K9i:iot^ne.(7)A- K-r-r 

-So 

[0004] 

[^* 5 Ji?2fcL £5^7-51111] i£*p» a-Kt^t.^ 
K7-f7-l ©/.MHfcAHISjISnX, SR&H^ V 3 >^tr 

0, ■=£©/>»— K-r-f 7.? h*7-f 71 ©W»*tt©(S]_h^ 

£-r£-fg*sftxv>& 0 -tux, a-k.t^^k? 

K 9 *£#LXl^SHG A©W»W4©|6LbWftfcfig 

[0 0 0 5] BP*., 77^y^'yK9&5ift^HG 
A%«^LXV^-9-X^>">3 V8(i, tRA*T*;fp|j5RS 
nfco-Kt-A8 1 fc, ^OD-Kf-A8 10« 
C77^^7 K 9 Sr^t^SA'^fr f, fi^, >a* 
*82C«totiJjESiXtV^, *LX> o-Ktf-A 
8 1©ffe4S (^y^^8 2fll4:liR*rfflI©SSflB) * 5 -<- 
^7"l/-h83^LT > 3cWi, *©flfejg)6*gS'>>y 

K7-A7©^fe«8Cfcrx-^x*y h»SH$©05e#8:8 
4C<t-3TSiSnt^5 0 &33, 770^7f J 9 

f 77*92 S:aiS!Lfc«IJS»r«lJR5nxv>4o 
[0 0 0 6] — Jj % 01 6&t/01 7C^t«J:-5C, ;\ 
-KfU7 K7>f7*l*WB2 1 _t#C$cftld3r[aj;&» 
f>iTSflX ^CDA-Kfa^ K7^7"l CfAtilD 
ag«A!&yin*.e>ftfc»£-TJ, -tOfflfc&nJggA© 

te, 01 7t:*«1f^-r«fc-5C» 77-f^»K94' 

e;£|6j£BM3±o fc&C, H17C1 /SailtJSt 
i^tr, ^CD77'f^7F9A s 77v^yy3>8ffl 

A*^c«t,tA- kt*y x^4C7cWf ^iSFA»e>opfr 

oltenx >7-v7 K9A*/>— Kf*^ X^4(3 

«3?7<S> 0 ^©BS, «M£SA#7c§-<ft3g, 75 
-f K9©ttia±0/SA*iB*f S©T?, 754 V 

7^* K9*Vn-K7-c **4C*L<«SS"r*::fcfc 
77O^^'90«^ffl«^l:J:oTA 
- Kf^^4CI®^iX tZMm^O)^- V— 

[0007] ^©^, «*jna«A*«iPitP)nfc«f©7 

v-T >7^y K9©Bfeia±0f^ffltt, ■9-X^>S'3>'8 
IliM J: iSjirail Afflt*^ ^ ^ > y 3 ^ 



SP*>, F<MxAi:0:r > fc^CJttt5. &o 
"C, -fra-os/a v8®Bli*a±0M*&lnJfiK***<-r 
•Sfcabtrfi, (1) , ^^Vv/3>80MMFS: 
*£<-r-2>o (2) , -9"^^y-> 3 >8^:#:0^fffiSfi 
M*/^S<-r*fc«)C, 75^-9 1, D-Ffcf-A 

W 

[0 0 0 8] LfrU X7^-91, o-K 

tr-A8 i&L^y^8 2{±^*/hiL giitsnx 

ffift— SBTJfiX^-f ^-9 l©fiSL=l. 2m 
m, ffiW=l. OmnrK ffST=0. 3mmC*T?/J%M 

8t*5L=l 1~1 8mm\,z£X''hMitLtz ! lj<Dtfffl 
[0 0 0 9] L**U HGACD»«|Stt©±PS(iffiffl-r 

©ft^5MF£i«<-r-2>t g^Tj&tafeSa*, 

K9©/'N-Kf ? -f ^^4fr^-T-I.CSS (Contac 
t Start Stop) H#C«, 77^^7 F9A*/\-F 
f-f 7.9 4\ZM<mm.-?Z>Z.h\Zts:Z><DTz, A-Kf^ 
x * 4 ©«€£,£ IXfcofc "9, *^<r*-> 

3> (/\- Ff-r 4E^tl>X7'fy-9 1 ©BAD 

[0 0 10] ftfc, — SBfctt, 7?-fy^> K9©Bfc 
Kf-f *^4©CSSv'->Cfc6B#©E|:*3_L9 : £:ff;t 

-5j;?£Lfct©7& 5 iii§igS;ft-t^£#, 79-f^» 

K 9 ? '/- > C T ffifc, B£+©fj*C (i*j-Jt>T* 
g-&V>&©T*&-5 0 

[0 0 1 1 ] *^Wf±, _h8E©raH&aBfe-f SfcfcCfc 
$nfc^©T*feoT, 770^y F*V\— Ff-r * 

[0 0 12] 

[sa?r)»^:-rsfci*cD#s] ±8EoB«j*a«-rsfc 
» jt-r « sua ± o Rihewt fcttAfct®-?**. 

[0 0 13] ±ffi<0«tdK:flfJ«Snfc*«WO^-Kf* 



•y FA^n- Kf-f7^ F^^ri^&ltt&^ftCEIfefcLh 

So 

[00 14] 

a»ijrt5. fcfc, 01 4-BI1 7i:EI— HKtWEIinil— 
[0015] rHGA0t&l®$!i67EaRj Hl~ 

ssiJ*fc#«snfcBk*a±oi»ihaiJ#3 i %^-^-?v> 

3 y8®o- Ftf-A8 1 ©-tr>^-±CKOWtfct) 
©T*&*K *©BMa±<5l»iLaB*t3 1©»JS3 1 a£o 
-Ffcf-A8 l©^Mfltfg158 1 ai^7 FT-A7 
«TS>-5d- Ft?-A8 1 ©«4SHM8 1 b®_LSBC@5£ 
L, -taBMaiOKihfiWtS 1 (Dibits 8 1 b£o-Fkf 
-A8 1 <DMmf^8 1 a ^077^ F9« 

-e&sfcJSWS l cK*fLT_L#cffaMi-TERL-^ 

So K7-A7©«±CD-K^-A8 1 

©*i««8 1 bXtfBMaJiOB&ihSMJa 1 ©gi«3 1 a 
SrWacSfa, ~ft?>©a4SffiiJ8 l bXr/*«S3 1 a£* 

tf v hmm^mm^omamfe^iz^-ox^v ft- 

AOfti8±t:H5eLTV>4*«, Wto±*)fiSJlia8*t3 1© 
*4S3 1 a 7 U- h 8 3CH5ELifc9, -£©-* 

-X^ U- h 83l:<t-ptD- Flf-A8 1 ©&iS®J8 
1 bt-«C^WSt'N'> FT- A 7 ©3fcjB±CH 

[00 16]^t, 3©HGA©^l©l6*S^trJ: 
ftWT, 02C^-TJ:-5t, ->)-x^y->3/8©!|tCD- 

Flf-A8 1 CJ:ot770^!' F9trjD^.?>n-& 
ft^fiFSr^b5-a-^V>@fiC^*a±«5|»it.g|5*t3 1 
#u- Ftf-A8 1 ±»r^l>?Wt?>nTV>S©7?, 03 
Rt/EKtr^-Ti-M', * tf > h')V^-9 3 C iots 

m-e\2\&mwi2txx\^z>'\- Kf^^4C77'f>'^ 

^'N-y K9 4A- Kr-( 4C5SIA^i77 -r -N^-A 
1 6t3j:oT+>-x^>-> 3 >8©A##fiFC#LLT?¥ 

te_h'9Kihg|5M3 1 CioW'Oi's >8©^fS% 
fsr^ad -h* 5 ^cV>©T% 77-fy^'v F9©->— ^ 
^F7 » + >^©«3fF=Sr^©HGA©«-a-i:^< H 

[0017] -tn-ev-c, 04su t a5c^-rj;-5tr, 

a- Kf-f X? F7>fyi*%®2 l±^t3^B3d73(% 
A^^TanT, ^A-Kf-f Fv-f ^1 

*pjfi«A*<ip^.e>nfc»-s-, 77^7^^ k9i:i±a 



[0 0 18] L*>U ::©», 03trl MiiHircja^rJ: 
^1;, •fr^VS'a >8®o- Kt?-A8 1 ©7fc48ftll8 
1 ca»75-fy^» K9ii— #K£rfiffilfgB8 1 a 4 

0 - Kfcf-A8 1 ®^«8 1 c**Skft±0K±SB*t3 

1 ©tcS3 1 bC«3SLTL*l\ □-Ft-A8 1© 
7nS$J8 1 c*5^nKi, fcfflf 1 -fifa\ZW&±.Z>Zh 

[0 0 19] tot, 77-f yf^v K9©$cWf 1 73 

^77^^ K9>W5ftf 1 73l°I^— S 
BMa-hofcfifcfc:, ■y-X'Oj/a >8©o— Kif— A8 1 
©&H77C cfcoT?^ K9A«a- Kf-f 

4EScfflf 2 ;5ftfr£^£ot*e>naWBtfj~*:*:IICffi 

- Kf^ ;**4©S*K:J:a8E«Hg#©i9-U- N© 
#fk#©f ^ - s? **«cfl£*f & ci i:A ? T*#'So 
[0 0 2 0] L*»t>» 77^y^yK9A 5 A-Kf^ 

-yizxtm. m±'px°&z>m. 77-f>^5-K9* i 

a— Ff-f 4±©M&irfeeLT^-5*§-g-T&, « 
St J;577-f V^-sy K9©Bkfa±0*S*ffi«-rS 

©C*a*c«ttt6, i«««tt©A- Kf^^K7>f7' 

[0 0 2 1] " [HGA<D%2 <D$mBm H6H: 
HGA0f2©t«fl^Ltt©-C<boT, d©» 
^i»fv*Tlil9i:J:oT)gjSLfeSff3 

[0 0 2 2] rHGA©^3©HS6J^BJ 07(i 
HGA©m3©l6^ffi^L^t©T*3feoT, 3©* 

-x^U-h8 3©ft4Sttt*a±«3KJha5*t3 1 4— ft 
\zMfiCLtztj(D-e3bZ>o t£&. Z(D^ 'Nf FT— A 7 

+>-X^>'-> 3 Kfcf-A8 1 (OmtsMS 1 

b4~.y K7-A70TiBCX#» hi£gK>S#^©H 

8 3©7fc«CWfc±»3l»iL8Wt3 1 *r-H*Cffl&0rra« 
-a-Cfi, -^-X^U- h 8 3to- Ktf-A8 1 ©Kiffi 
®J8 1 b^7 K7-A7±C*> K-T" vfttCHft 
ZtzifX&W -^LT, ^©^3©^S6^EiJ^T 

[0 0 2 3] rHGA©»4©H^SJ *C H8& 
l/B9ttHGA©&4©SSiSJE*ffi*5KLfc*>©"C*o 
"C, d©«-a-J±. •9-X^>">3>8©o-Ktf-A8 1 



©tti«8 1 bCfcfc— tt©BMa±DI»ik8B*i-3 1 4-# 
C'T'UviflnlLfcfc©"?**), H8Cwt±?i:, o- 
Flf-A8 1 ©*S8 1 

*f©Bk*a±0l»lhgSM3 1 $r£:fc—*f©#ffllf» 

3 3 ^-cmn&w 8 1 b ±c 7* u * mic «t o T#f o £ 

tofcfc©T?*S„ ^LT, ;:©*£■&, fgl~Sl3©Jl 
ffi&MXmLtza-m-2»8 1 fcttaiJ»ifia»e>fcStt 

*a±0E5itgBM3 1 zm^ziioumtev* ££—**© 

BMa±»)|»jta$*t3 1 to- Ktf-A8 1 ©7ci*fiiJ8 1 
c £ ©I8!©H{H»£*: J: 0 — JBGJiSl** ' i: *«-Ct £ 
©T\ 77-fV^y K 9 ©gfc*a± >? Hfl$&M£g©£l5.S 

[0 0 2 4] PJ A— • a— Kr-{ K^-f 

HI 0~H!1 3f±, 'JA-^.A-Kr^^ 

K7-f7 , 4i^Uct)0'efeot, z<d®&&. ftSB 

Ca- Kf-f X^4A 5 telft5nfer-f 7.9 ft— h 'J v 

4 2 4a- Kr-f K7-f7*l rtKTJ- N "J y i?tiiA 

T, a— Kf-f 79 4<D-ty9 — 374 55rA- Kf-f 
K7-f7*l ^©Xtfy F*t-?3i:fv y + V^ 
£-&Z>£?\zLtz% J (0X$>Z>o fcfc, 43(if-f 79 Ji 
-hU7^4 2©WlI';b5„ LT, a— Kf-f * 
* K5-T 7*1 ^CB*X'0-> a >2 8©n- K/7 ^ 
D-Kffl9>'^4 6A*a9!tt5>nTV^, 7 > o — K (Un 
Load ) Bftti, K7-A 7 4£:8J c73l°H~ts]i|gb 
T, Bll 2£^"f «fc-5£, ■V7'<y~> 3 V8©o- Ktf 
-A 8 1 ©£10198 1 cC*0ft»&nTV^6o->V 
7ya- KfflA-4 7%o- K/7>n- KS7>7*4 
6±C*0±lfSli-SC:4:K:J:o-C, 75-f^^»K 
94a- Kf-f x^4®Sffi!3^ff±3liSJ;-5CLt 
V^S. Sfc, D-K (Load) «pCI4, ^^KM-? 
3C«toTA- Kf-f ^^4 4KiSt?leItgKSIjL'CV>S 
ttlfi-C, K7-A7 4^Wb^(plC|eIfeLt, 01 
3C^-T«fc-5E, D-K/7yo-KfflA*-474D- 
K/7>d- vm^yfA 5*^^EPb73f=It'aiA ? -r' 
fcCJCoT, t^^Vi/3y80ftMlFCJ:-3t7 
^-f y9^y K94x77^ >»UA 1 6 4^>LTa- Kf 
-f 7C ^ 4 ©SffiC#SftMttlSCS±i* -B-S i7CLfct 
©Tfe-So 

[0025]foT ) ;©iM-A>-A-Kf^? 
F7-f74 1l:J:nil HGAfflll, ^2, i!3, M 
4©iaiSJ^J»-e3iWLfcBl!fc±0l»ihasH-3 1 4«/^^ 
m<DW'&WtiX:m&.LXi5< ztlzz-oX. 770^ 
'Ny K9©D- F/7VD- KB$CfcCtS-9-^-^y-> a 
>8©#Mfitf73[R]i:^^73(nI (77-fy^^F9 
*5a- Kf -f 4©*M;6^ainS^|Sj) ^©^c-g»@ 
S©P14^* s oT^C4cS©-ra- K/7>D-Kffl7 
y746S:ffll^77^ yf^v K9©a— Kf-f 
4©*fflCS*t5D- K/7 >n— K* 5 ortg(r^£-2> 0 o 
77>f>^7 K90D-K/7yD-KB#C, 



-f K9©o- K/T>D- K&^A-XCfr* 

co 02 6] *&w<Dnm<DMmKtfgft«ti 

[0 0 2 7] 

caw©**] til® ct9(:«$nt*^OA- k 

[0028] »#*H 1 ti> «TB#*©«rft(ia3fi£E «fc o 
t77^f KCA- Kr^ 7>9frbWnZ>-JjfaO 

±oi»ihas*fc«»is«rr«J:-5t:tfcfl!)T, %7 7 

-f K©BM3_k9»C, 77-f K#/\- 

17- u- h A^-fb-T £ ^ i: fc^ascRritr £ z. t tfT 
cssv->cpse,n«.'h^c<,7 5 -^v f ->'CTfa 

fit. W^+-C3feS^, K*V\- Kf^ 

[0 0 2 9] H*rH2tt, BMa_h 0 E&itBW&#8M4g|5 
*f?«j£L7c©T\ «W5iCJ:477>fV^9 K© 

[0 0 3 0] »*JS3tt, ttta±9l*ltas#fe#ttSW 
Ttft«Lfc©TN iWlf:J:577^y^7 KO/N 

-> 3 XDW&MJ&'L ^"fgC-rs ~ i;#Tg-£©T, 
CTxtf, 'JA-A;i/ -A-Kf-fX^ F7-f T^rfcttS 
o— K/7VO- K^Bjtlir^-So 
[003 1] Sf*S4tt, l*fe±9f»iLffiW©£i!&&-* 

[0 0 3 2] »*JS5tt, *fa±9|»iLSB*t«:^y KT 
^r/fliXR©ffl«c J; a® =i * h it*m £ d t #T 
[0 0 3 3] g»*JK6tt, M*5±9KitgW£D-Ktf 



[0B©fS¥fta&W] 

CHI ] *»W*3WILfcM-Kf* -f Kv-fT^fflH 
GA©S 1 ©fSffiflS«&*Vf SHaHTife*. 

[02] HI ©-*:*-«>-> 3 y©ffifittl;f{B4:BMaJb9 
l»jfcaW©te«M«&KHrsm®finSia-T?**. 

[03] Ell (DV-xsOis 3 XOftfif^fifctttaiOBS 

[04] *^f«©A- Kf-f Kv-f y«±f i: 
[05] ^©A-Kf^x^ Kv-f ■7ifi«flcm_L*K: 
»r®fliJ®0T*;&£„ 

[06] *ISifl*aWiLfc/N-K7*-f Y^J 70)11 
GA(5l2fflSSfl%^lBT|,| lB 
[07] *«fl*afflUfc^- Kf-f X? K7^7-fflH 

[08] Lfc^- Kf»-f K9-f7©H 

GA®I4® *5 1* S BMa_L 9 K? itgW© 7 U 

[09] H8©a*a±9teiLS8*©:/U:*lni»©*Ma 
0T2fe* o 

[01 0] *^IW&jiffl-ri>©C*^*'J A-ysVL- • /\ 

[01 1] 01 l©«»r®«®Blt?*4. 

[012] 01 0©'JA-a> • j\ — Kf^ 7^^ K7>f 

[013] 01 0OU-/^ • Kf-f^^ K^W 
®«®0Tfc£ t , 

[01 4] «©A-Kf-f^^ Y^J-zr^wmt^ 

m*- * © * l fcttj»oi*aBi-c2fe4o 

[01 5] SE*©^- Kt 2 ^ F7>f y©HGA=&SJ 
[01 6] ^fflA-Kf^ Kv-<y^gj-^ c 
[01 7] ft*OA- Kt -f xi' K?-f ^flcffil^C 

lliA-Kf-fX^K^-f/, 4fi/A-K7 ? -< T^i?, 7 
(^7 K7-A, 8IW7>^y-> 3 V, 8HZ-V-Z'<> 

•> 3 y©o— Ktf— a, 8 2\3.-y-X'<>is 3 y<D-Jy^ 
9li77'f7^^F, 9 1li77-f>'^yK0) 

^, 3 1 »4BM3±0KritiaW, 4 1tt'J A-^s*^ • /\ — 




[07] 

7(93) 





[H9] 

83 






[01 4] 



3 i 



[HI 5] 




